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The present invention relates to novel, oonoentrated aqueous surfactant 
oosposltions, in particular to anphoteric surfactant oanpositions which 
are mobile or punpable at high oonoentrations of active ingredient. 
Such conpoGitians are pr^}ar&! in the presence of a phase nodif ier, thus 
allov/ing the preparation of such conpositions over a wider range of 
active concentrations than has hitherto haejx possible. More 
s pe cifically, the present invention relates to a novel method for the 
production of psai:iailar oc»ioentrated amphoteric surfactant 
GonDpositions, espedsilly betaines and fatty iioidazoline derivatives, 
vAierein preparation of such surfactants or surfactant conpositions 
utilises a non-^soirfactant organic solvent as a phase modifier. 

The preferred betaines according to the present invention, are 
N-carboxymethylated derivatives of tertiary amine intermediates possessing 
at least one fatty aDqrl chain e.g. oocoamido propyl betaine (OVFB) , 
sulphobetaines, phosphobetaines, and hydrcaofsulphobetaines, and 
N-carboxymst^lated. derivatives of amidoamines e.g. produced by the 
hydrolysis of inidazolines and especially of imidazolines having an aUcyl 
and a hydroxyaUcyl chain e.g. N-carboxymethylated lauric hydroxyethyl 
imidazoline (CLHI} . 

IgCHWICftL BftCSEggiaMD 

Aiqphoteric surfactants incorporate el e c t ro p ositive and electronegative 
elesnents in the same molecule, allcmjig for the formation of salts in either 
acidic or alkaline conditions. Anphoteric surfactants are generally gentle 
on the skin and eyes, exhibit low toxicity, and are very effective as mild 
surfactants* 
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Furtherrore, develcpnents in the detergent and personal hygiene product 
areas have beoone increasingly focused on derivatives of naturally- 
oocajrring raw roaterials, such as natural fats and oils, because of the 
environrnahtal and toxicological advantages such derivatives offer over 
maore conventional raw feedstocks. 

« 

surfactant cxanpositions are prepared and sold for a wide variety of 
industrial and dcsnestic applications. Uisy are often required in a fluid 
farm, and it is therefore often desirable that they ^ould contain as 
high a proportion of active material as possible, whilst retaining 
nobility in order to reduce the costs of storage and transport. 

Vtoere the surfactant conposition has a melting point below, or only 
slightly above ambient tenperature it is sometimes possible to sufply 
the surfactants in the form of an anhydrous ccnposition, or a 
ocnposition containing up to about 5% of water, respectively. In the 
latter case the trace of water appears to act as a melting point 
depr essor . 

However, in the case of surfactant oonpositions whicSi are solid at 
tenperatures above about 25»c> it has often been jjipossible to obtain a 
fluid oonpositicMi at concentrations above about 30 to 40% by wei^it of 
active ingredient, depending on the nature of the conposition. Snail 
amounts of water up to about 10% do not depress the melting point 
sufficiently, v«iile larger amounts, sufficient to cause a phase change 
result in the fatration of a rigid gel, rather than a fluid solution. 
It has generally been found that as the total concentration of active 
ingredient in a dilute solution approaches a critical level, which is 
usually about 30% by weight, or in the case of some mixtures may be 
somewhat hic^ier, e.g. up to about 55% by wei^t, the viscosity of the 
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solution begins to rise, causing difficulty in the preparation and 
handling of the ocaqpositions. At or around a critical conoentratiori 
level the solution sets into an immobile gel, or phase separation 
occurs* 

It is scntetimes possible to increase the concentration of active 
ingredient stably inoorporataJ into a solution by the addition of 
viscosity modifiers or cosolvents. Ihese additives act as thinners, 
both lowerii^ the viscosity of the solution and inhibiting the formation 
of gels, so that hi^er ooncentratic»is may be attained. However such 
cosolvents, for exaiqple alcohols, may be effective in producing 
substantial increases in the attainable concentration of the surfactant 
Gcaqposition having an acceptable viscosi^, only when they are present 
in such large amounts that may adversely affect the properties of the 
product for many of its desired end uses and/or increase the cost of the 
pr o du c t* 

It is known (see for e^airple "Advances in Oolloid Interface Science" 1 
(1967) 79-*110 pp. 82-83) that many surfactant conpsunds or mixtures are 
capable of forming hio^y viscous, non-puinpable liquid crystal (biases. 
Some of these ognpounds or mixtures form a phase of relatively low 
viscosity cciTpared with other liquid crystal (biases, which is usually 
referred to as the "G" or "lamellar phase" and vAiich fonns only within a 
specific concentration range. Die "G" phase is a punpcO^le fluid which 
is formed over a narrow range of concentrations which range usually lies 
between 40% and 85% by weight of active ingredient and is characterised 
a lamellar structure in which the surfactant molecules are associated 
to form plates of indefinite size separated fay planes of water 
molecules. However, in the few cases of the airphoteric surfactants 
where the existence of a "G" phase has been reported, it can only be 
formed at elevated temperatures, or over a concentration range so narrow 
as to be of no practical use. 
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It is known in the art that certain surfactants of oomnereial value e.g. 
sane ammcBiiuro aikyl sulphates and some olefin sulphonates fom "G" 
phases at ambient temperature, and are now prepared in a fluid fonn at 
very much higher oonoentrations than could previously have been 
achieved. (See for example GB Patent Nb. 1,488,352.) 

Mixtures of surfactants tend to form fluid "G" phases at relatively low 
tenperatures conpared with the typical minimum tenperatures at which 
aqueous solutions of most individual surfactants (which are capable of 
fonnii^ "G" phases) can exist in such a phase, usually mixtures can be 
Obtained as a fluid "G" phase at ambient temperatures or by slight 
wanning, whereas individual surfactants are typically much more 
difficult to obtain as "G" phases. 

Typically, when a composition of the surfactants according to the present 
invention is prepared in aqueous solutions of increasing concentration, the 
molecules are first found to associate in spherical clusters (micelles), 
which with increasing concentrations become rod-like, with increasing 
oanoentration, the micelles become more crowJed, resulting in a rise in the 
viscosity Of the solution and, with the great majority of cases, said 
micelles eventually lengthening to form a regular hexagonal array of 
cylindrical surfactant micelles in an aqueous medium, usually r^etxed 
to as the rigid "M^" liquid crystal phase, if the concentration of a 
surfactant in the "M^- phase is progressively increased, a phase change 
occurs to produce either a hydrated solid phase, or, in the case of 
certain surfactant mixtures containing one or more surfactants of this 
invention, to convert the phase progressively to a fluid "G" phase 
until a viscosity minimum is reached. Further increasing the 
concentration of the "G" phase results in an increase in viscosity, and 
ultimately to a further phase change, producing either an hydrated solid 
or a second immobile liquid crystal phase (the phase) which resembles 
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the phase in structure, kxit wherein the structure is inverted - i.e. 
with water as the internal phase and the surfactant as the continuous 
phase. 

l&ie foregoing description is howevi^ soontswhat siirplified. ihe term 
'"hydrated solid phase" has been losed taroadly to include those systens 
vtiich conprise su^)ensions of solid or immobile gel phases in one or 
more visoous or gel phase to provide a more or less rigid material 
usually having a granular appearance under a polarising microscc^. No 
one surfactant has been found which will form all of the various liquid 
crystal phases. 

The following terns may require explanation or definition in relation to 
the different phases discussed in this specification: "Optically 
isotrc^ic" phases do not tend to rotate the plane of polarisation of 
plane polarised lic^t. If a drop of sanple is placed between two sheets 
of optically plane polarising itaterial whose planes of polarisation are 
at right angles, and light is shone on one sheet, optically isotropic 
sanples do not a^ppear substantially brighter than their surroundings 
viewed throu^ the other sheet. Optically anisotrc^ic materials 
however appear substantially brighter. Optically anistropic mesophases 
typically show characteristic textures when viewed through a microscope 
between crossed polarisers, whereas optically isotr^ic phases usually 
show a dark, essentially featureless continuum. 

Newtonian liquids have a viscosity which is independait of shear. For 
the purposes of this specification, liquids are considered Newtonian if . 
the viscosity does not vary substantially at shear rates up to 1000 
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I^^fliases are mobile, c^jtically isotropic, and typically Newtraiian 
liquids v*iic4i show no texture under the polarising microscope. Electron 
microsoopy is capable of resolving teaiture only at very high 
nagnifications. The viscosity of an l^-phase is usually low, but may 
rise significantly as the ooncentratim approaches the upper phase 
boundary. This is believed to reflect a change in the ^hape of the 
micelles tram spherical to prolate. 

&-t3hases are pourable, thixotrcpic, anisotropic products. They are 
typically viscous-looking, opalescent materials with a characteristic 
"smeary" appearance on flowing. They form characteristic textures under 
the polarising microsccpe. 

M-phases are t^ically immobile, anisotropic products resembling waxes. 
Th^ give characteristic textures under the polarising microscope. 

The "G" phase or "L^" phase can be located very rapidly and easily, 
using standard laboratory equipment, by placing a saitple of the test 
ccraposition (at the active oonoentratiwi estijtated to produce a "G" or 
••Lj^" phase) on a slide on the hlocslc of a heated stage microscope. 
Examination between crossed polarisers will reveal in which phase the 
sanple is present, ihe various phases eadi have a ciiaracteristic 
appearance which is easily identified by oonparison, for exanple with 
the photographs of typical liquid crystal phases in the classic paper by 
Rosevear, JMCS Vol 31 p 628 (1954) or in J. colloid and Interfacial 
Science, Vol 30 No 4 P 500. ' 

If the mixture is in a phase, water nay be allowed to evaporate fron the 
edges of the sanple under the cover disk and any phase resulting changes 
bbserved. If an phase or hydrated solid is present water may be added 
around the edge of the cover disks and allowed to diffuse into the 
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oonposition, both of which may alter the active concentration of the 
saicple ureier investigation, by an asnount sufficient to produce a "G" 
phase. If xx) "G" phase is located in this way samples may be heated 
progressively on the block and the qperation reseated. 

The term "active oonoentration" as used herein refers to the total 
concentration of surface active material in the total aqueous surfactant 
composition • 

THE fiCTL^ 

A particular requiresnent exists for mobile, puirpable concentrated agueoiG 
anfphoteric surfactant oon^sositions, in order to reduce tran^xart and 
storage costs. Ihis need is incresised by the growing trend towzuxis the 
lose of anicteric surfactant compositions in applications v^iere mildnggg 
is ocaisidered an iaportant feature of the surfactant. 

A further requirement exists for the production of amphoteric surfactants 
"in situ" to produce a mobile, punfsable, concentrated surfactant 
oonposition at hic^ concentrations of active ingredient that hitherto 
were unattainable. 

Previously at the levels of active ingredients described according to the 
present invention, such oonpositians would typically have been an 
immobile gel (M^-j^iase) with poor dilution characteristics, causing 
significant problems in pr^>aration and handling. 

ffPOR ART 

Anicteric surfactant coonipositions, for exanple CAPB and CLHI, have hitherto 
only been obtainable as liquid conpositions at concentrations of less than 
appiroximately 30% w/w active ingredient, based on the total wei^t of the 
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ocB!pc5sition. At mare commercially desirable concentrations (eg, up to 
about 50% w/w active ingredient) the conpositions are typically sticky, 
very viscous or iOTnobile, and difficult to handle, requiring where 
possible esqsanslve sprays-drying in order to achieve a commercially 
acceptable powdered product. However, because of the finely divided 
rature of the poMder, this also presents handling difficulties and, 
moreo v er nay entail health risks. 

TOE IWVBCTICW 

Wfe have disoDvered that by pr^>aring solutions of individual surfactants 
in the presence of small amounts of water soluble non-surface active 
solvent at the particular active concentration corresponding to the 
formation of the "G" phase or "L^" phase we have been able to obtain 
punpable, xrobile surfactant ocmnpositions at active concentratiOTs which 
are in excess of those that have hitherto been attainable. Ihis gives 
rise to substantial savings in the cost of transporting and storing the 
products* 

CSenerally, and uneqsectedly, dilution of the concentrated conpositions 
bacdc to conventional concentrations in many instances presents no 
particular tecJinical difficulties with the conpositions exhibiting 
Uttle or no terelency to form an intermediate gel phase on acMition of 
sufficient water to effect such dilution. 

Vte have further discovered that by cxaitrolling the non-surfactant 
organic solventtwater ratio in the reaction medium it is possible to 
produce concentrated aqueous surfactant ooaipositions in either an "Lu^" 
phase or "G" phase, both phases being mc*>ile and punpable, at 
concentrations of active ingreiients that hitherto in the absence of the 
aforementioned solvent, typically produced 'M^^' phase caipositions. 
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Altha^ the ratio of solvent:water required to obtain either an "14^" or 
•>G" phase cGnposition will vary aooordiiq to the particular active 
ingredients in question ''L^*' phase ooiqposition is more lilcely to be 
fanned in a reaction medium having an excess of vrater, and a "G" phase 
oonposition is more likely to bs form^ in a reaction medium having an 
excess of solvent. However, this is only a generalisation, the exact 
ratio for the reaction medium being dftppndent upon the active 
ingredients co m pri sing said surfactant system. 

rme present invention provides aqueous, mobile, concentrated, aiqphoteric 
surfactant conpositicms, consisting substantially of at least 5% and not 
more than 45% by weight of water, preferably not more than 40%; at least 
30% by weight of airphoteric surfactant, pr^erably 35 to 70%; and 5 to 
45% of a water-miscible, non-surfactant organic solvent, v^erein said 
coiBpositian is a "G" phase and the concentration of surfactant in. said 
oonposition corresponds to that at v^i^ the composition can exist, at 
least predondnantly, in the *'G'* phase. 

The present invention further provides aqueous, mobile, concentrated 
airphoteric surfactant compositions, consisting essentially of at least 5% 
and not greater than 65% by weight of water, preferably 10% to 60%; at 
least 25% by weight of amphoteric surfactant, preferably 30% to 70%; 5% 
to 45% of a water miscible, non-surfactant organic solvent, wherein said 
conposition. is an "L^" phase. 

The aiqphoteric surfactants may for example ccnprise a conpound of the 
farmula:- 



r 

X - 



«2 
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Wherein R is an alkyl, alkenyl, al3cylamidoal}cyl, alXenylamidoaUcyl, 
al3c(en)yl polyoxyalkylene or aUcaryl group having in each case a C^^ C^g 
Strai^t or branched chain alk(en)yl group or may be combined with to 
form a cyclic gnxp, , x = 0 to 8, y » 0 or 1, z = 0 to 20, is H or a 
Cj^-Cg straicflit or branched chain aUQ^l, aUcenyl or hydroxyalkyl group or 
may be combined with R or R^ to f<^ a cyclic group, R^ is H or a C^.C^ 
stred^t or branched chain aUcyl, alkenyl or hydraxyl group, or may be 
absent or may be cambin«a with R^ to form a cyclic group, X is nitrogen 
or phosf^orus n is from l to 3 and A is C30o", SO^" or PO^h". 

The oonposition of the present invention may be pr^jared by reacting a 
secondaxy or tertiary amine:- 

Rt0QNH(CH2)jj]y[O(CH2)^]2 N 

«2 

vAierein R, R^ and R^ are as hereinabove defined, with a 
carboxymethylating agent in the presence of the appropriate proportions 
of the non-surfactant water-miscible solvent and water. 

Typically the anjshoteric surfactant may be a derivative of a fatty 
imidazoline such as (for exanple) an N-hydroxyethyl fatty aUcyl 
imidazoline* 

Oonpositions of our invention may be prepared by: 

(i) adding a chloroacetate ester to a secondary or tertiary amine 
to produce an ester of formula: 
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Wherein R, R^, R^ are as hereinabove defined and R^ is a to allcyl 
gracp, and 

(ii) said quatemised amine is subsequently saponified with an 
aqueous base e.g« sodium hydroxide, to produce the 
betaine. 

The conpositions of the present invention preferably contain at least 
30% by weight of the anphoteric surfactant, preferably at least 33%, 
e.g. at least 35%, such as 45%, all percentages being based upon the 
total weight of said composition. 

It is an especially preferred feature of the present invention that said 
betaine aiqphoteric surfactants are pr^5ar«a from alkylamido dijnethyl 
amines, alJcyldinethylamines or fatty acid hydroxethyl iitddazoline. 

It is a preferred feature that any fatty imidazolines xised conprise a 
S"^22 9rc3wP' especially a C^q'^IS 9rowPi and a to 

hydroxyaUcyl group, especially a C^-C^ hydroxyaDcyl groqp. For exainple 
the fatty imidazoline derivatives may be derived from lauryl 
hydroxyethyl imidazoline. 



R(G0NH(CH2)^]ylO(ai2)j^)2 N 
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The organic solvents used to produce the reaction medium according to 
the present invention are non-surface active and ndscible with water in 
sonts or all proportions. 

Organic solvents suitable for use according to the present invention 
include water soluble itonohydric alcohols e.g. C^-C^ ironohydric 
alcc^ols; water soliible diols e»g. C^-C^ glycols such as ethylene 
glycol, pn^ylene glycol, and hexylene glycol; water soliible polyglyools 
e.g. polyethylene glycol and polypropylene glycol; water soluble 
pol^^iydric alcohols e.g. glycerol, polyglycerols, and pentaerythritol; 
water soluble ethoxylated ^ ^ alocAiols, e.g. dipropylene glycol 
manomethy lether . 

E^)ecially preferred organic solvents, according to the present 
invention, are propylene glycol, polyethylene glycol, dipropylene glycol 
inoncjnethyl ether and/or glycerol. 

Die ratio of water-soluble, non-surface active organic solvent: water in 
said reaction medium is from 1:10 to 10:1, d^)endent iqpon the desired 
phase and viscosity of the resultant surfactant composition. 

Said solvents may be present in the composition in a ratio of solvent: 
water such that the surfactant is present in an "L^" phase or in a "G" 
phase. IVPically an excess of solvent e.g. 60/40 w/w ratio of propylene 
glycol: water is required in the preparation of amphoteric surfactants, 
e.g. betaines, to produce a **G** (tese, and an excess of water e.g. a 
15/85 w/w ratio of propylene glycol: water is required in the pr^aration 
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of air{*ioteric surfactants, e.g. imdazoline derivatives, to produce an 
••I^" ptmse, where in the absence of solvent an ijnmobile or hi^ 
viscosity OGsnposition viaald result. 

IVpically/ said solvent is present in said oonpositiai at levels not 
exceeding 75%, usually between 5% and 65% based on the total wei^ of 
the oomposition, preferably 7%-40%. ihe percentage of said solvent, and 
its ratio to water, i^ adjusted acoordirg to the phase behaviour of the 
particula r anphoteric surfactant, to provide a conposition carprising 
essentially anphoteric surfactant, organic solvent and water, said 
ocnposition being an "L^" phase or a "G" phase at ambient tenperature. 

The level of reaction Tnedium in the conposition is typically greater than 
35% by weight and less than 70% by wei^t of the conposition, e.g* 40-65% 
(depe n de n t upon the nature of the active ingredients. 

fiRERftRftTiciw OP asmsma^ 

The ocatpositions according to the present invention may be pr^ared by 
mixing an apparepriate quantity of an anphoteric surfactant, which in the 
absence of the reaction medium according to the present invention would 
typically produce an immobile or high viscosity gel, with the correct 
proportion of water, and water miscible, ncm-surface active organic 
solvent, in order to obtain a surfactant conposition in the "L^" phase, 
or the *'G" phase. 

It is also possible to pr^are the conposition containing the active 
ingredients in a phase other than the phase or "L^** phase and adjust 
the water content of said ocnpositiOT by evaporation from, or diffusion 
into the mixture. The last method is not, however, usually practicable 
an an industrial scale. 
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Alternatively, the composition of the present invention may be prepared by 
the production of the anphoteric surfactant directly in the solvent/water 
msdium, i.e. in situ. In such cases the prc^rtions of solvent:water ix\ 
said ittedium are sufficient to be capable of producing a conposition in the 
"G" phase or "L^" phase. 

Cagtocwngthylatirrr^ nf amigT« produoa amrihoberic surfactants 

Frequently used carboxymethylation agents include those agents such a 
methyl aery late, ethyl acrylate, acrylic acid, 2-hydroxy-l,3-propane 
sultone, 3-chlaro-2-hydroxypropane sulj^onic acid, 1,3-propane sultone, 
aD^l chloroaoetate, and especially sodium chloroaoetate. with the 
last, preferred carboxyinethylating agent, aUcylations my be carried out 
either neat, in inert solvents or, in aqueous solution. 

Sufficient vater should be present in the solvent medium to avoid the 
risk of substantially carboxymethylating the solvent. 

Any suitable amount of carboxymethylating agent may be added to the 
reaction medium, typically being the minimum amount required to 
substantially carboxylate the amine. 

The carboxylate may be neutralised to produce the amphoteric surfactant 
by treatment with any suitable neutralising agent, for exanple alkali or 
alkaline earth metal hydroxides e.g. NaOH. 

Ihe tenperature of the carboxynethylation reaction may be between 
ambient and 120«C sudi that degradation of the amine or the anphoteric 
surfactant does not occur e.g. SS'^CS^O^C, especially 50«C-80'»C. 
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The carbaxyroethylatiOT reaction may be carried out over a period of 0.5 
to 24 hours dqsendent upon the tenperature of the reaction mixture and 
the d^ree of carboKyntethylation required e.g, 5 to 20 hours, such as 12 
to 18 hours. 

Typically the reaction mixture may have a 10% aqueous solution iSH of 7 
to 14, e.g. 9 to 12.5, such as 10 to 12. 

At the oonpletion of the carboxytnethylation reaction to produce an 
an^Jhoteric surfactant composition, said composition typically has a 
solids content of 30-60% v/w, e.g. 35*55% and is either an "L^" phase or 
"G** phase d^sendent upc^ the reaction medium enployed and the active 
ingredi&its in question. 

vigQDsrry oRRftci'iamgi'ics 

It is preferred that the oatpositions of the present invention, whilst 
being m^ile, have a viscosity at ambient tenperature such that th^ may 
be pumped at a rate sufficient to facilitate easy handling of the 
oonopositions • 

Typically, the oonpositions of the present invention have viscosities in 
the range 400 to 15,000 centipose (cps), preferably 600 to 7000 qps, 
most preferably 700 to 6000 cps at ambient temperature. 

Usually the oonpbsition is punpable at concentrations within a range of + 
10%, active ingredient pr^erably ± 5% e.g. + 2.5% of the minimum 
viscosity concentration. This range tends to be broader at more elevated 
temperatures. 
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Ihe viseasity of cxaipositions of the present invention may be detennined 
by any suitable method e.g. Brooikfield Visccmeter or controlled 
shear/stress xheometer. 

The cmipjbitions of the presait invention jnay contain minor amounts of 
non-oolloidal electrolytes sucSi as sodium chloride or sodium sulphate. 
Sue^i inclusions nay be present as inpjrities from the feedstocks used 
during the manufacture of the conponent, or may be generated as 
fcy-products if the surfactant is manufactured in-situ. However, the 
presence of organic salts or similar non-colloidal electrolyte is 
undesirable, often resulting in an increase in the viscosilqr of the 
fluid "G" phase, and in the case of chloride salts may ultimately lead 
to problems of corrosion. We therefore prefer that the proportion of 
non-surface active electrolyte present in the compositions of the 
present invention is below 10% and more preferably below 5% by weight of 
the active mixture, preferably below 5% by weight of the total 
OQirpoSitions. However, there are certain circumstances in which the 
presence of some electrolyte may be useful, e.g. when the melting point 
of the "G" phase is slightly above ambient tenperature, and an increase 
in the electrolyte content of the composition may depress the melting 
point sufficiently to obtain a punpable "G" phase without heating. 

In such circumstances it may sometimes be desirable to deliberately add 
up to about 6% by weight of a non-oolloidal electrolyte, e.g. sodium 
chloride, sodium sulphate, sodium acetate or sodium citrate. 

The compositions of our invention may further optionally contain minor 
amounts, e.g. up to 5% by weight of the active mixture, of surface 
active material other than those specified herein. 
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TDBES OF TOE ^ffMOTBgC CTRFftCiaWT OCKPOSITIGa^ 

Topically, the antshoteric surfactants of the present invention, may be 
fcoRulated into surfactant ocnrpositions which may additionally oonprise, 
for exanple, other surfactants or synergists, antiperspirants, 
deodorants, lanolin or other s)cin softening or moisturising preparation, 
analgesics, antiseptics, eraulsifiers, dispersants, soaps, polymeric 
thickening agents, wetting agents, foam controlling agents, perfumes and 
colouring. 

The aiqphoteric surfactants of the present invention are especially 
suitable for inclusion into the personal care products, where the mild 
nature of such surfactants is especially desirable. 

Ihe invention will be further illustrated by way of the following exanqples:- 

PKaJ^^e }r : The preparation of nnnoRmido prpDvl betaine (CM%) 
in Drc?pvlene alvcol! water 60/40 w/w reaction medium 

CAPB was pr^jared in-situ in a 60/40 w/w mixture of propylene glycol: water, 
water (581.6g), propylene glycol (I556,4g), 80% aqueous monochloroacetic 
acid solution (78i.2g), 47% aqueous NaOH solution (394. Og) and coco 
araidqpropyl dimsthylamine (2000. Og) were mixed and heated to 80 ^C. After 
the initial charging of the reactants, the pH of the reaction mixture 
vras adjusted to 9.0 using NaOH solution (172. Og), with the reaction 
mixture being a clear, pale yellow liquid. No viscosity 'hunp> 
characteristic of such preparations not using the reaction medium of the 
present invention was noted over this initial stage. The mixture was 
further heated at 80*C whilst maintaining the pH between 9.0-9.5 by 
addition of NaOH solution (lOO.Og in total) 
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As the reaction progressed, the mixture became . increasingly turbid, 
especially at room temperature, with the mixture eventually becoming 
properly turbid at 50«C. The total reaction time was approximately 20 
hours, with one addition of 80% monochloroacetic acid solution (7-5g) 
being made to lower the free amidoamijie content. The pa of the final 
product was lowered to 5.1 by addition of C.H^SO^- 

Analysis: 



CAPB Active matter 
Sodium chloride 
Propylene glycol 
Walter 

Free amidoamine 
Sodium monochloroacetate 
Free fatty acid 
Sodium sulphate 
Formaldehyde 

Total active level (including salt) 47.2 
Ihe prodiKrt: was a mobile, free flowing "G" phase. 

P^^^^ '^Q "in situ" Preparation of a I^uri .c Imidazoline derivative 
. (CIHI) in 85/15 w/w waterrproDvlene g lvpoi reacrt^inn m^Uym 



% W/W 
40.2 
7.0 
30.7 
22«8 
0.43 
<25ppro 
0.45 
0.30 
0.03 



in an appropriate vessel, 438g of lauric hydroxyethyl imidazoline was 
added to a reaction medium conprising an 391g water and 119g propylene 
glycol. 21g of 47% NaOH solution was added thereto. 
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Tto the reaction medium was added, as a carboxymethylating agent, 80% 
msanochloroaoetic acid (280g) aral subsequently, as a neutralising 
1 agent, 47% NaOH (180g) . The the reaction mixture was maintained at 70«C 

for 15 hours, and the pH of the reaction mixture was maintained by 
further addition of 47% NaQH Solution 

Ihe product was a clear, mobile amber coloured liquid with a total 
solids content of 50% by weight, being an phase at ambient 
ten{3erature* 



Finally, the pH of the reaction mixture was lowered to 10% aqueous 
solution pH 10.0 by the addition of 20g of C.HCI (36%) , over a period of 
1 hour, giving a total reaction time of approximately 22 hours. 

Analysis of Product 



Total Active Matter 33.5% 
(of which: 

(carboxynsthylated amidoamine 32%) 

(Noncarboxymsthylated material 0.5%) 

(Eree fatty acid 1.0%) 

33.5 

Sodium chloride 9,3% 

Sodium monochloroacetate <0.l% 

Sodium glycollate 1.7% 

Water (Karl-Fischer) 42.7% 

Propylene glycol 7 , 1% 

Total solids 50.2% 
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4100cps 
10.3 

clear/ mobile, pale 
amber solution. 
LI 

The inclusion of propylene glycol (15:85 propylene glyool:water) in the 
initial charge yielded a product with a similar viscosity to a sanple of 
a conventional carboxymethylated lauric hydroxy ethyl imidazoline 
derivative pr^3ar«i in the absence of solvent, with the former 
having the advantage of a 39% w/w increase in solids content with an 
identical composition, on a "pro rata" basis. 

BWWP^e 3: Rreparaticyi of amphoteric surfact ^ts m in t ho 
solvent 

Sanples of the lauric imidazoline derivative (I) prepared "in situ" 
according to the method of E^cample 2 in an aqueous reaction medium 
oontaimng no water miscible organic solvent exhibited much higher 
viscosities at correspOTiding levels of solids than conposltions i»x>duoei 
in the presence of said solvent. 

VISCPSITY 0 25 
(Brookfield) 

5000 m,Pa,s 
?$0Q0 m.pa.s 
37?S WrP^T^ 



Viscosity (25^C, Brookfield, spindle #3, speed 10) 

pH (10% solution, 25'*C) 

Appearance 

Phase (25«C) 



SOUPS 

laxiric imidazailine 36 4 2% solids (24.0-26.0% 
total actives) 

42 + 2% solids 
50% solids 



composition cpntainincf 50% solids exhibitLc a n hexagonal p t^;,^ 
structure at 25^C i. e. an immobile gel. 
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j^SBie^: Oanoentration and subsequent re^ilution of oonpositions of 

Sanples of the lauric imidazoline derivative oonposition of Dcanple 3 
were oonoentrated to 70-80% w/w solids by evaporation of water, and 
subsequently re-dilxited to 50% w/w solids by the addition of mixtures of 
propylene glyoolzwater or glyoerol: water oo-solvents of various ratios. 

After dilution and mixing was OGsnplete the phase viscosity at 25^C, 37 
and 45"C and the i^iase at ambient tenperature of the ooannpositions were 
determined. 
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VASQppAtV Detennined Using a Oonta-miPri shear /Rhro.».» '^^T^T 



k Solids 


^ wcSueK^ 


Glycol 


% Glycerol 


Tenp. 


Viscosity 
qps 


50 


45 


5 


- 


25 


13,120 


50 


42.5 


7.5 


- 


25 


3,942 


50 


40 


10 




25 


1,080 


50 


45 


- 


5 


25 


18,420 


50 


42.5 




7.5 


25 


26,010 


42 


58 


- 


- 


25 


36,030 


36 


64 


- 




25 


2,452 














50 


45 


5 




37 


4,912 


50 


40 


10 


- 


37 


916 


50 


45 


- 


5 


37 


16,560 


50 


42.5 


- 


7.5 


37 


13,690 


42 


58 


- 


mm 


37 


19,740 


36 


64 


- 


- 


37 


2,351 














50 


45 


5 




45 


2,198 


50 


40 


10 




45 


623 


50 


45 




5 


45 


6,727 


50 


42*5 




7.5 


45 


6,150 


42 


58 






45 


10,260 


36 


64 






45 


1,812 



^Burj4Tq system used ky controlled shear/stress xheometer 

42can 2^ oone & plate 
Shear rate 8.51 s 
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All of the OGsnpositions were clear phase solutions at ajnbient 
taqparature, and exhibited no gel fomation or phase separation upotx 
dilution of the oonoentrated saiiples. i:he results surest that the 
inclusion of glycerol is benef icial in reducing the viscosity of sanples of 
the canposition of Dcanple 3, with the inclusion of propylene glycol 
being even more effective with regard to viscosity reduction. 

E^fawple 5 Prgaration of Laurv l AmidoDTonvl Betaine riAPB^ 

in ProDvlene Glycol : Water 60 x40 w/w Reaction M^ium 

lAFB was psrepared in situ in a 60:40 w/w mixture of propylene 
glycol: water. 

water (450. 8g), prc^lehe glycol (1149. 9g), 80% w/w aqueous 
monochloroacetic acid (MCA) solution (540. 7g; 4.58inol), 47% w/w aqueous 
NaCH solution (272. 7g; 3.20mol), and lauryl amidopropyl dijnethylamine 
base d on 99% c^^ fatty acid (1300. Og; 4.58nJol) were mixed together and 
h ea t e d to 80«C. The pH of the reaction mixture was raised to 9.0 by 
further addition of 47% w/w aqueous NaOH solution (119. Og; 1.4Qmol). 
HhB mixture was then stirred and heated at 80^0 for 4 hours whilst 
maintaining the pH in the range of 9.0 to 9.5 by dropwise addition of 
NaCXi solution. A ftarther quantity of 80% w/w aqueous MC3V (5.8g; 
O.OSmol) was add«3 to lower the free araidoamine content, arKi the mixture 
was heated for another 20 hours at 80'»C and at a pH of 9.0 to 9.5, The 
pH was lowered by addition of 36% w/w hydrochloric acid and the product 
ooolei to ambient tenpsrature. ihe overall mole ratio lauryl 
amidcpropyl dimethylamine: HCA was 1. 00:1, 01. 

!Bie reaction mixture had the appearance of a cleari highly mobile, pale 
yellow solution throughout the charging, reaction, and neutralization 
steps. Analysis of the final products was as follows : 
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lAPB Active Matter 

Total Solids 

Sodium Chloride 

Sodixjon Monochloroaoetate 

Free Amidoamine 

Free F^tty Acid 

Water 

Propylene Glycol 
Colour (Hazen) 

pH (5% w/w solution at 25»C) 
Viscosity (Brookfield; 24 •C) 
Appearance at 25«C 



w/w 
40.8% 
48.1% 
7.3% 
<80ppm 
0.2% 
0.5% 
21.9% 
29.4% 
70 
5.8 

705 n.P.a.s. 

caear, mobile, pale yellow 
solution 



The product remained stable during storage over three months at 3*>C, at 
the end of which the appearance remained unchanged with no precipitation 
having oocurzied. 

6? The Prepar ation of l^ m 

DiPTOPVlene Glyco l Monomethylether ; 
water 60:40 w/w Itear^ir^ ^iy^ 

LAPB was pr^>ared in situ in a 60:40 w/w mi)cture of dipropylene glycol 
nonomBthyletherrwater. 



Water (86.4g), dipropylene glycol roonamethylether (223. 5g) 80% w/w 
aqueous MCA solution (107.6g;0.91 nol) , 47% aqueous NaOH solution 
(77.5g;0.9Unol), and lauryl amidppropyl diinethylamine bas^ on 99% C 
fatty acid (250. Og; 0.88mol) were mixed together and heated at 80«C. 



12 
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The mixture was stirred and heated at 80<'C for A hours whilst 
maintaining the pH in the range 9.0 to 9.5 by dropwise addition of HaOH 
solution. A further quantity of 80% w/w aqueous MCA (2.197 O.OlSmol) 
was added to lower the free amidoamine content, and the mixture was 
h ea t ed for another 16 hours at 80»C and at a pH of 9.0 to 9.5. The pH 
was lowered by addition of 36% w/w hydrochloric acid and the product 
cooled to ambient teaiperature. The overall mole ratio lauryl 
amidc^aropyl diwBthylamine: MCA was 1.0:1.05. 

The reaction mixture had the appearance of a mobile G-phase throughout 
the charging, reaction, and neutralization steps. Analysis of the final 
product was as follows : 

Analysis 

w/w 

lAPB Active Matter 41.0% 

Total Solids 49.3% 

Sodium Chloride 7.3% 

Sodium Glyoollate o.4% 

Sodium Monochlorbaoetate <5ppni 

Free Amidoamine o.3% 

Free Fatty Acid o.3% 

W^ter 23.4% 

Diprppylene Glycol Monomethylether 27 . 3% 

pa (5% w/w solution at 25«C) 6.0 

Viscosity {15»C; 4an 2»oone & Plate; 3725inPa.s 
shear rate 8.51 s"^) 

Appearance at 250C mobile, pale yellow G phase 

solution 
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PKfflTP3,e 7 The Preparation of L aurie Imidazoline Derivative 1^ 
Water;PrDDVlene Glvoo l 80; 20 w/w Reaction VMU^ 



CartxoQanethylated lauric hytitero^^thyl imidazoline derivative was 
prepared in situ in an 20:80 w/w propylene glyoolrwater mixtxnre. 

Laiaric hydroxyethyl imidazoline (im) having 99% c^^ oxitent (268. Og; 
1.00 inol) was added to a reaction medium conprising water (126. Og) , 
propylene glycol (80.4g), and 47% w/w aqueous Ham solution (12.8g/ 
O.lSnol). 

To the reaction mixture was added 80% w/w aqueous MCA solution (141.8g; 
1.20 mol in total) and' 47% w/w aqueous NaCH solution (111.9g; 1.31 mol 
in total) . The mixture was then heated at 850C for a further 15 hours 
vftilst maintaining the pH by further addition of 47% w/w aqueous NaOH 
solution. 

Hie reaction mixture was clear and hi^ly nobile throughout the 
reaction, but became highly viscous on cooling, particularly below 55»C. 
A further quantity of solvent (I64g) conprising 80:20 w/w 
water :propylene glycol was therefore added. The product was cooled to 
ambient tenperature and the 10% solution pti adjusted to lO.O by addition 
of 36% W/W tq'dxochlaric acid. 
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Analysis 



Total Active 

Total Solids 

Ratio Active/Solic3s 

Noncartxs^niethy^ted material 

Free Fatty Acid 

Sodium cailcride 

Sodium Ndnochlaroacetate 

Water 

Pirppylene Glycol 
pH (10% w/w solution at 25«C) 
Viscosity (Brookfield at 25 ""C) 
spindle j^3, speed 10 rpm)) 
Appearance at 25*C 



34*7% 

48.6% 

71.4% 

0.8% 

1.4% 

7,3% 

<500R3m 

41.4% 

10.0% 

10.0 

l,40o m.Pa.s 

clear, mobile, pale 
solution 



PHm^t? 9 T^e Pnpnnration of Qocomit Imidazoline Derivative in 
watertProDVlene Glycol 80:20 v/w Reaction Mixture 



CarbojQnnethylated coconut hydroxyethyl ijtiidazoline derivative was 
prespared in situ in an 20:80 w/w propylene glycol: water mixture. 

Coco n ut hydroxyethyl imidazoline (CHI) based on hardened coconut fatty 
acid (278g; 1.00 mol) was added to a reaction medium comprising water 
(198. Og), propylene glycol (91. 3g), and 47% w/w aqueous NaCH solution 
(12. 8g; 0.15 mol). 
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To the reaction mixture was added 80% w/w aqueous MCA solution (141.8g: 
1.20 iRol in total) and 47% w/w aqueous NaOT solution (109.8g: 1.29 mol 
in total) • The mixture was heated, at 85^C for a further 15 hours whilst 
maintaining the pH hy further addition of 47% w/w aqueous NaOH solution- 

The ptxxJuct was csooled to ambient tenperature and the 10% solution pH 
adjusted to 8,8 by addition of 3« w/w hydrochloric acid, whereupon a 
precipitate of sodium chloride crystals formed. A further quantity of 
water (36g) was mixed with the product yielding a mobile, slightly 
turbid, amber solution free of solid precipitate. 

Analysis 

Total Active 
Total Solids 

Noncarboxynetylated material 
Free Fatty Acid 
Sodiiim Chloride 
Sodium Jtonochloroacetate 
Water 

Propylene Glycol 
pH (10% w/w solution at 25*>C) 
Viscosity (Brookfield at 25^C) 
qpindle #3, speed 10 rpm)) 
Appearance at 25«C 



3iZw 
34.9% 
53.4% 
2.0% 
1.4% 
9.9% 
<500ppni 
36.6% 
10.0% 
8.8 

2,150 m.Pa.s 

turbid, mobile, pale amber 
solution 



SUBSmUTE SHEET (RULE 26) 



• 29 - 




PCT/EP94/1I3726 ' 



CLAIMS 



1. An axqphoteric surfactant cxaipcssition, consisting essentially of at 
least 5% and not mare than 45% fay wei^t of water; at least 30% by 
wei^it of aiqahoteric surfactant; and 5 to 45% of a water-^nniscible, 
non-surfactant orgianic solvent, wherein the oonoBntration of 
surfactant in said oonposition corresp o nds to that at vMch the 
oanpositicn can exist, at least pEredondnemtly, in the "G" phase. 

2. An ajq;Aioteric surfactant composition, consisting essentially of at 
least 5% and not greater than 65% fay wei^t of water; at least 25% 
fay wei^ of anqohoteric surfactant; 5% to 45% of a water miscible, 
non-surfactant organic solvent, wherein said conposition is an "L^" 
phase. 

3. A composition according to claim 1 consisting essentially of frcm 4 
to 40% by weight water, 35 to 70% by weight of aiiiiioteric 
surfactant and 5 to 45% by wei^t of said organic solvent. 

4. A conposition aooordihg to claim 2 consisting essentially of 10% to 
60% by weight, water, 30% to 70% by weight of anphoteric surfactant 
and 5 to 45% fay weic^t of said solvent. 

5. A composition aooording to any foregoing claim wherein the 
anphoteric surfactant oonprises a conpound of the formula:- 



R [a}NH(CH2)^]y(0(CH2)jj]2 



X 



«2 
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Wherein R is ah alkyl, alkenyl, aJJcylamidoaUcyl, 
aUcenylamidoalkyl, al3^1 polyoxyaDcylene, alkenyl polyoxyaUcylene 
or alkaryl group having in each case a c^^ c^^ straight or 
branched ciiain aUcyl or aUcenyl groi?) or may be combined with R^ 
to fonn a Qfdic group, x » O to 8, y = o or l, z = 0 to 20, R^ is 
H or a C^-Cg strait or branched chain alXyl, alkenyl or 
hydroQ^lkyl grotp or may be combined with R or R^ to forin a 
cyclic group, R^ is H or a C^_Cg straight or branched chain al3cyl, 
alkenyl or hydroxyl group, or may be absent or may be combined with 
to form a cyclic group, X is nitrogen or phosphorus, n is from 1 
to 3, and A is 000*, SO^* or PO^h". 

A method for prqaring a conposition according to any foregoing 
claim by reacting a secondary or tertiary amine:- 



R[C»NH(CH2)^]y[0{C«2)^]^ 



wherein R, R^ and R^ are as defined in claim 5, with a 
carboxymethylating agent in the presence of the appropriate 
proportions of the non-surfactant water-miscible solvent and 
water. 

A method aooording to claim 6 which apprises adding a 
ciiloroacBtate ester to a secondary or tertiary amine to produce 
ester of formula: 
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RCC0NH(CH2)j^]y[O{CH2)^]3 CH^COOR^ 

^ cr 

Hherein R, R^, R^ are as hereinabove defined and is a to 
aUcyl groi^, wherein said quatemised amine is subsequently 
saponified with an aqueous base to produce a betaine. 

8. A laethod according to either of claims 6 and 7 wherein said 
anphoteric surfactants are pr^>ared from aUcylanddo diinethyl 
amines, aUcyldijnethylamines or fatty acid hydroQ^ ethyl 
imdazolamines • 



9. A method according to claim 8 v^erein said imidazoline cosiprises a 
Cg-C22 aljQrl group, and a C^-C^ hydroxyaUcyl graiQ>. 

10. A method according to any of claims 6 to 9 wherein said solvent is 
propylene glycol, polyethylene glycol, diprofylene glycol 
manomethyl ether and/or glycerol. 

11. A method according to any of claims 6 to 10 wherein the ratio of 
water-soluble, non-surface active organic solvent:water in said 
reaction medium is frosn 1:10 to 10:1. 
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